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TERTTARY o Sources and Acknowledgments - Information derived principally from
TKe AND (OR) ',t i published reports and maps. Members of the U.S. Working Group for
CRETACEOUS ) L, ", %, ] Arenite the Correlation of Stratabound Sulphides and several other workers
CENOZOIC g in Appalachian geology have reviewed parts of the map and made a
f AND number of suggestions for its improvement, or provided maps of
Mzt MESOZOIC Pelite local areas which have been incorporated into the larger map.
TRp TRne TRIASSIC Specific contributions were made by Robert H. Carpenter (Univ.
of Georgia), William P. Crowley (deceased--Maryland Geological
________________________________________ —_- < —T——1 Carbonate (Note: wunit in U.S. Appalachians Survey), Avery A. Drake, Jr.(U.S. Geological Survey), Robert G.
5 —T——1—] is too small to show pattern; indicated only Doyle (formerly, Maine Bureau of Geology), Gilbert H. Espenshade
Pzu by letter symbol, m, for marble) (U.S. Geological Survey), P. Geoffery Feiss (Univ. of North
Pzi PZi3 Carolina), William F. Jenks (Univ. of Cincinnati), Carl E, Merscat
3 N B (North Carolina Dept. of Natural and Economic Resources), Thornton.
DEVONIAN Contact between lithostratigraphic units L. Neathery (Geological Survey of Alabama), Donald T. Secor, Jr.
DSv DSs AND (OR) (Univ. of South Carolina), and Leonard S. Wiener (North Carolina
SILURIAN PALEOZOTC Dept. of Natural and Economic Resources).
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E&'BA Nﬁhber of deposit keyed to Mineral Deposit Table |
m ﬁ‘ H AP UNITS ‘ METAMORPHOSED ULTRAMAFIC AND ASSOCIATED METAMORPHOSED VOLCANIC AND SEDIMENTARY g METASEDIMENTARY ROCKS NOT DIFFERENTTAT- p
|o O€um MAFIC PLUTONIC ROCKS (ORDOVICIAN AND/OR Pzp€vs ROCKS IN OLDER PARTS OF CAROLINA SLATE pcus ED AS TO ORIGIN EAST OR WEST OF BLUE Letter fgllowing deposit number indicates host-rock
- COASTAL PLATN FORMATIONS (TERTIARY AND/OR CAMBRIAN) - Ultramafic, serpentinous, BELT, UNDIVIDED (PALEOZOIC AND/OR RIDGE AXIS (UPPER PRECAMBRIAN) - 37—-8 lithology
TRe CRETACBOUS) - Sediments and poorly gabbroic, hornblendic, amphibolitic, UPPER PRECAMBRIAN) - Felsic and mafic Includes Swift Run Formation in .
eonsolidated rocks and talc-rich rocks. Minor sedi- volcanic rocks; argillaceous and silty central and northern part of Blue Co iti
) mentary rock. Includes Boil Moun- sedimentary and volcaniclastic rocks; Ridge in Virginia and some rocks in mpossg ggoand size
TRne ] SEDIMENTARY ROCKS AND COEVAL MAFIC . tain Ophiolite Complex of west- includes felsic and mafic plutonic Grandfather Mountain window in ’ to
//égp INTRUSIVE ROCK (TRIASSIC) - Red arkosic central Maine, Baltimore Complex, rocks in belt west of Gold Hill fault. North Carolina s <50,000 m.t. 1 million m.t. >1 million m.¢t.
shale, sandstone, conglomerate; Maryland, and isolated small Volcanic and sedimentary key lithol- Total base metal:>—z-0
diabase sills and dikes intrusive bodies widely distributed ogies for sulfide deposits not diff- /#-SWs ~¥§§$ :Sg;g gggéMggpggggDRiggéMigzs
in the Appalachians. Parts or all erentiated pE€usw Cu-dominant, >70% Cu (:)
Vot PLUTONIC ROCKS (msozoxcbgnnrvm;m) - nay be vzztiges of the Tapetus , e (UPPER PRECAMBRIAN) - Metagraywacke, @ @
Grnn%te, monzonite, gabbro, an oeean Tlonr. BmaTl bodfes mhows v K METAMORPHOSED SEDIMENTARY AND VOL- quartz-mica schists, arkosic Cu-Zn, <15% Pb
syenite. Comprises White Mountain in solid black Pzp€sv CANIC ROCKS OF MARYLAND, VIRGINIA, gneiss, phyllite, micaceous quartz- <70% Cu (:] (::)
magma series in New Hampshire, N\ AND NORTHWESTERN NORTH CAROLINA itic and graywacke conglomerates <70% Zn
western. Malne, wnd sastany Versone A METAMORPHOSED VOLCANIC AND SEDIMEN- = '(PALEOZOIC AND/OR UPPER PRECAMBRIAN) - deposited west of 1-billion-year-
as V|€vs| TARY ROCKS (CAMBRIAN) - Includes Arkosic schist and phyllite, old gneiss at core of Blue Ridge
Pzu 22::¥A§?CSSC§EPEER PALEOZOIC;-:OST. % l€s James Run Formation of north- quartzite, conglomeratic meta- uplift, near east edge of North Zn-dominant >70% Zn [:] . o
ongenerate, SAndstone, eastern Maryland, Chopawamsic graywacke, greenstone, and felsic American continental plate.
shale, argillite, quartzite, and Formation of northern and central to intermediate tuffs and Graphitic schist and phyllite
volcanic rock (basalt, andesite, Virginia, Kings Mountain belt flows of Evington Group- in common. Pyrite or pyrrhotite Pb-Zn <15% Cu
- rhyolite). Includes Mapleton and part of Carolina Slate Belt of Piedmont Province of central disseminated in many beds. Volcanic <70; Pb O o o
Sandstone and Trout Valley Forma- North Carolina, South Carolina, and Virginia; quartz-feldspar gneiss, beds rare or absent. Contains <70% zn
tion in northern and central Maine; Georgia. Contains volcanic and phyllite, and metaconglomerate arenite (swg) and argillite (sws)
Perry Formation in eastern coastal sedimentary key lithologies for of Alligator Back Formation in key lithologies for sulfide
Maine; Mattapan and Lymn Volcanic sulfide deposits; key lithologies Blue Ridge Province of southwest- deposits. Comprises Ocoee Supergroup Pb-dominant >70% Pb ‘;7 ‘;;7
Complexes and Cambridge Argillite not differentiated in areas of arn Virginiag metagraywacks schist, ' 4
and Roxbury Conglomerate of Boston undivided volcanic and sedimentary quartzite, marble, conglomerate, Sw = Predominantly dark ?11ty and
basin; Rhode Island Formation of rocks and Felale w0 5ble volesnde Fomka argillaceous rocks--phyllite, slate, Cu-Pb-Zn ‘cs . A‘E&
Narragansett basin (eastern Rhode in northeastern Maryland and and mica schist, partly graphitic .
Island) 6v - Dominantly volcanic rocks northern Virginia; allochthonous and locally with interbeds of sand-
gneiss and schist of Ararat River stone. Constitutes Slaty Unit of Total base metal <3
Pz SEDIMENTARY AND METASEDIMENTARY ROCKS, linori otth (@ate]dos mnd Hernon (1968) in the Ducktown %o
mv//;z UNDIVIDED (PALEOZOIC) - Sandstone qs - Quartzite and mica schist sync_‘norium, Nort ; d e
& ’ interbeds in dominantly volcanic Virginia, of unkncwn stratigraphic district, Tenn., and the Anakeesta Pyrite/pyrrhotite <:>
sbale: conglomerate, limestone, terrane. McCormick to MaGruder- position. Contains marble and Formation and other Anakeesta-like deposit '
dolomite in southern Appalachians. In Seminolé districts of Carolina volcanic key lithologies for sul- rocks in the Great Smoky Mountains .
35:32%:?&&%?121:23 ::‘,ii:ii‘:‘:“ Slate Belt, southwestern South fide deposits, including detached of Tennessee and North Carolina
slate, and marble; minor metavolca;ic Carolina and adjacent Georgia ophlolitic rocks v swg - Metamorphosed graywacke and . k Lithol
. in, Waits _ raywacke conglomerate, biotitic ost-roc thology
e R T o - Sedtaentary rocks, dontnantly ? mpiolomd eeck of Lizgmone ol Py | Q
Meetinghouse Slate in Vermont and argillaceous; phyllitic tuff u e-be g zone, Mary muscovite, sericite-biotite, B = Basic (mafic)-dominated volcanic rock
northern New Hampshire, Conway Forma- and interbedded amphibolite; m - Marble of Linganore sulfide- chlorite-garnet, and chlorite- & % Beld (fels%tic)—dominated voleatle xoxk
tion in western Massachusetts locally volcaniclastic sandstone bearing zone, Maryland staurolite-garnet. Constitutes M = Mixed felsitic and mafic volcanic rocks
and siltstone the Copperhill Formation in the Q B Quartzilie
mv - Mafic metavolcanic rock (amphibo- , d - Diamictite of Mineral Hills- Ducktown district, Tenn., and the g _ griiwacke
11te) in Conway Formation in western m - Marble lenses in Kings Moun- Sykesville belt, Maryland. Contains correlative Thunderhead Sandstone c _ Ce bte
Massachusetts; Standing Pond Volcanics tain belt of North and South some large sulfide-bearing fragments to the northeast in the Great = Carbonate
in Vermont Carolina of Baltimore Complex Smoky Mountains of Tennessee and . '
. , North Pavellns E Combination of two letters denotes lithology of structural footwall (first letter) and
PLUTONIC ROCKS (PALEOZOIC UNDIVIDED) - q - Quartzite or quartz-kyanite PLUTONIC ROCKS (UPPER PRECAMBRIAN) - structural hangingwall (second letter); letters separated by plus sign or comma indicate
Pzi Granite, quartz monzonite, grano- in Kings Mountain belt péui Granitic and mafic rocks, 650- 4?élpegn BASEMENT GNEISS (UPPER AND MIDDLE more than one lithology noted in old records or dumps without evidence of relation to
diorite, diorite, gabbro, and minor v Voleani R 800 million years old pegg\ PRECAMBRIAN--GRENVILLE AGE OR OLDER) - _ sulfide layer.
8 = Volcanic and se i L Granitic and mafic gnelss and intrus- .
syenite rocks, undivided : METAMORP:ggE]; Vﬂ;gégg gggA\églfﬁﬁm- e e e cmparfoon) ~ .
0 JJPPER PALEO- peuv CLASTIC ROCKS, Ridge anticlinorium and uplift .
Pzi ;ggzgsfcniggfs (:iggtchrggis 260~ Pzp€ AETAMORFRDSED. SEDIMENTARY, VOLEANTO, (UPPER PRECAMBRIAN) - Includes Catoctin 1 betgeen North Carolina ang southern -
3 . ? : '*1*‘ AND PLUTONIC ROCKS (PALEOZOIC AND/OR metabasalt (and minor metafelsite) ‘ . 3
350 million years old + _ _ > Pennsylvania, and core of Reading /
UPPER PRECAMBRIAN, UNDIVIDED) - Quartz in northern Blue Ridge and felsic to Prong from southeastern Pennsyl-
PLUTONIC ROCKS (LOWER TO MIDDLE PALEO- feldspar-mica schist and gneiss, mafic rocks of the Mount Rogers viels. e sondissEresn Net Tor. = ,
,uz 201C) - Granite, quartz monzonite, amphibolite, and minor calec-silicate Formation in southwestern Virginia Underlies Baltimore Gneiss domes, ‘4 8-—P+ “m
granodioritey diorite, gabbro, gneiss. Includes Passagassawakeag v Maryland, and core of Sauratown A . i
350-500 millfon years old Formation in southern Maine; mv/ RIFT BASIN METAMORPHOSED SEDIMENTARY Mountains uplift in southwestern : ""';° - 2D
Nashoba and Marlboro Formations and p6use pEuse)| AND MAFIC VOLCANIC ROCKS EAST OF BLUE Virginia and adjacent North Carolina. 49 N Ao A P8
PLUTONIC ROCKS {(LOWER PALEOZOIC) - Fish Brook and Shawsheen Gneisses RIDGE AXIS (UPPER PRECAMBRIAN) - Meta- . May include amphibolite-and hornblende 'P+CJ /lﬁ L1 - é _,/
"11 Mainly granitfc rocks, 500-625 in eastern Massachusetts graywacke, micaceous quartzite, gneiss of uncertain origin o ’f'&)' i =
million yearq old quartz-mica schist/phyllite, and correlation in southeastern New York ,’p B /,/
oty Rl i T e oot Ik
DOMINANTLY VOL IC ROCKS OF THE ’ - on-year-o gneiss at core _ . £ 7S e
DSv COASTAL VOLCANXC BELT (DEVONIAN achusetts, and Connecticut, of Blue Ridge uplift, near east edge znei:rp:322i23i :zdo:ozgtiiﬁde y&uz‘al_; ____________ .
AND/OR STILURI - Subaqueous basalt mainly of Ordovician age. In of North American continental plate. r—— gneiss of Reading Prong _
and rhyoliteyflovl and tuffs, New Hampshire, related to Graphitic phyllite and schist common f5 southiéastedn New Yok T-E;Pd e
local rhyolite domes, and minor volcanic rock key litholngy and prominent in some areas. Pyrite .
sedimentary (shale, chert, argillite) disseminated in many beds. Volcanic
interbeds. (Includes Quoddy, Dennys, DOMINANTLY MAFIC METAVOLCANIC ROCKS rocks make up most of section in
Edmunds, Leighton, Pembroke, and Papey (PALEOZOIC AND/OR UPPER PRECAMBRIAN) - northwestern North Carolina north of
Eastport Formations in eastern Greenstone and amphibolite with minor Grandfather Mountain window. Includes
coastal Maine; Castine and Cranberry intercalated metagraywacke. Includes Lynchburg Formation of west-central
Island Volcanics, Vinalhaven Rhyolite, Stowe and Pinney Hollow Formationms Virginia, Ashe Formation of western
and Thorofare Andesite in Penobscot and Tibbit Hill Volcanic Member of Nowth Ca;olina and southwestern
Bay Area (Maine); Newbury Volcanic Pinnacle Formation in northern and Virginia, Tallulah Falls Formation
Complex in eastern Massachusetts central Vermont near common boundary of Georgia, ~ ’
North Carolina, and South Carolina
Y METASEDIMENTARY ROCKS Pzp€s| DOMINANTLY METASEDIMENTARY ROCKS | : Sout i )
mgﬁﬁ AND/OR SILURTAN) - Slate, Pzpe%vcs" (PALEOZOIC AND/OR UPPER PRECAMBRIAN) - ?ﬁdAfﬁﬁﬁifﬁnﬁsgiiﬁgiZfdg‘iﬁialiﬁit Pzi Pz pavs ,
argillite, quartzite, metagraywacke, Ziiisizk:Ch;i;;tEEZili:sé Eﬁ:i;e arenite and volcanic key 1ithn- ) o G EE—
reldete sehive and metae miner ' 7
metarhyolite. TIncludes Seboomook, Hazens, Notch, Stowe, and Missisquoi se, - Probably oldest rocks in unit, \,“
3.11 Brook, Frontenac, Tarratine, Formations in Vermont; Rowe Schist pG%se, metagraywacke, bilotite gneiss, F: ﬁ\ \) "/’ : ’ :
Tomhegan, and Smyrna Mills Formations, and Moretown and Hoosac Formations and mica schist of Tallulah Falls o 7/ - My 5 Pzi
Matagamon Sandstone, and Kineo, Big In western Massachusetts; Taine Formation and adjacent or interbedded Pz €y — s \\ ‘}*’ b b
Spencer, and Traveler Rhyolites in Hountain, Waramang, Slashers quartzite and aluminous schist, and ' P )W _ X 77_ P. / 7/ G S A e
northern Maine; Madrid, Sangerville, Ledges, Waterbury, and Satans probably equivalent rocks west of 7 fgé o '
Carrabassett, Smalls Falls, Perry Kingdom Formations in western exposures of the Tallulah Falls “ __<__/, N — P / qg{;
Mountain, and Rangeley -Forma- Connecticut; Murphy Marble belt in O ”,/’, _ SR o

Os

tions in west-central Maine;
Clough Quartzite, Fitch and
Littleton Formations in New Hamp-
shire; Hartland, Goshen, Southing-
ton Mountain and Russell Mountain
Formations and Straits and Paxton
Schists in western Massachusetts
and Connecticut

METASEDIMENTARY ROCKS (ORDOVICIAN) -

Predominantly argillaceous; locally
carbonaceous; includes Quantico
Slate of northern Virginia (in
Columbia syncline) and Arvonia Slate
of central Virginia (in Arvonia
syncline)

DOMINANTLY METAVOLCANIC ROCKS

o€v (ORDOVICIAN AND/OR CAMBRIAN) -

Subaqueous greenstone and amphibo-
lite, metarhyolite, and minor tuff-
aceous metasediments, Includes
Munsungun Lake, Bluffer Pond, Dunn
Brook, and Winterville Formations
and Mt., Chase Volcanics in northern
Maine; Dixville, Kidderville, and
Jim Pond Formations in west-central
Maine and northern New Hampshire;
Ammonoosuc Volcanics and Orfordville
Formation (Post Pond Member) in
western New Hampshire and eastern
Vermont; Hawley and Missisquoi
(Barnard Volcanic Member) Formations
in central Vermont and western
Massachusetts; Hitchcock Lake and
Collinsville Formations in western
Connecticut. Comprises volcanic key
1l1ithology

METASEDIMENTARY ROCKS (ORDOVICIAN

Oés AND/OR CAMBRIAN) - Slate, quartzite,

phyllite, metagraywacke, pelitic
schist, and minor marble. Includes
Grand Pitch, Meduxnekeag, Madawaska
Lake, Blind Brook, Chase Lake, and
Chase Brook Formations in northern
Maine; Aziscohos, Quimby, Green-
vale Cove, Hurricane Mountain,
Dixville, and Dead River Formations
in west-central Maine; Albee,
Partridge, and Orfordville Forma-
tions in northern and western New
Hampshire; Missisquoi Formation in
Vermont; Rattlesnake Hill Formation
in western Connecticut

METASEDIMENTARY AND MAFIC METAVOLCANIC

O€sv ROCKS (ORDOVICTAN AND/OR CAMBRIAN) -

Pelitic schist, gneiss, quartzite,
and minor marble, with minor inter-
calated greenstone. In Penobscot
Bay area (Maine), includes Ells-
worth Schist, Islesboro, Calderwood,
and Penobscot Formations, and

North Haven Greenstone; Rye Forma-

tion in southeastern New Hampshire;
Weymouth Formation and Braintree
Argillite in eastern Massachusetts.
Includes arenaceous key lithology
in coastal Maine

8709

western North Carolina and northern
Georgia and predominantly slate-
phyllite of Talladega belt in
northwestern Georgia and eastern
Alabama. In Alabama, key lithology
for sulfide deposits is mafic
metavolcanic chlorite schist (csv)
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New England: Compiled by John F. Slack

C—

mv - Mafic metavolcanic rock

P2 L 38k
4 .

|
|
|
I

Pz \

—
—_—

85°

Z
‘ 4
"/ —
EN 9

——— —

R St b

e e .

p€use1 B 7
- B+ \ ":I / /
e ) A7
‘(‘ J ' Q/ PZl
/ .F)Zi//. QF /////
YA
A
7
|
/
/
Pzi b

_U
N

Pz

AS
AW
BGD
BHA
BMA
BRA
CB
. CLM
Cs
CSB
CVB
Cvs
Ccz
GM

GMW

25

25

| - |
MAP SHOWING LITHOSTRATIGRAPHIC AND STRUCTU

SCALE 1:1 000 000
25

— =

50

75 MILES,
— |

RAL SETTING OF STRATABOUND (MASSIVE) SULFIDE DEPOSITS IN

25 50 75

100

125 KILOMETERS

With Available Chemical and Reserve Data on the Deposits

By

Jacob. E. Gair and John F. Slack

1979

HF
JRS

MS
NFZ
PMA
Qs

SMA

TB
Pz

New England (NE) Southern Appalachians (sA)

Ammonoosuc Fault

Arvonia Syncline
Ashland-Wedowee Belt

Baltimore Gneiss Domes

Bronson Hill Anticlinorium
Boundary Mountains Anticlinorium
Blue Ridge Anticlinorium
Charlotte Belt

Chain Lakes Massif

Columbia Syncline

Carolina Slate Belt

Coastal Volcanic Belt :
Connecticut Valley Synclinorium
Chauga Zone

Green Mountains-

Berkshire Anticlinorium
Grandfather Mountain Window
Hayesville Fault '

James River Synclinorium

Kings Mountain Belt

Merrimack Synclinorium

Norumbega Fault Zone

Pennington Mountain Anticlinorium
Quantico Syncline

Reading Prong _

Sauratown Mountains Anticlinorium
Smith River Allochthon

Talladega Belt

Paleozoic undivided
Tertiary-Cretaceous Coastal Plain
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States

Alabama
Georgia
Massachusetts
Maine

North Carolina
New Hampshire
New Jersey

- New York -

Pennsylvania
South Carolina
Tennessee
Virginia
Vermont
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